The carbon dioxide compensation concentration of Panicum milioides was less than that of soybean over the range of 15 to 35 C. In soybean (Glycine max IL.] Merr. cv. Wayne), the compensation concentration was directly proportional to 02 concentration. In P. milioides, the compensation concentration was near zero up to 10% 02 and then increased linearly with higher 02, although the slope of the response was less than that in soybean. Leaf extracts of P. milioldes contained 3-fold higher phosphoenolpyruvate carboxylase activity than soybean leaf extracts. Oxygen inhibition of photosynthesis and carboxylation efficiency was less in P. milioides than that observed in soybean. The affinity of P. millioides ribulose-1,5-di-P carboxylase for CO2 appeared to be slightly greater than that of soybean. (30 C day/20 C night, 14 hr photoperiod, 550 ,ueinstein m-2 sec-1) and subirrigated with modified Hoagland solution. Seeds of P. milioides (P.I. 310042) were germinated on a paper wick and, after 10 to 14 days, transplanted into vermiculite. Subsequent growth conditions were identical to those for soybean and maize. Experiments were conducted with the most recent fully expanded soybean trifoliate leaf, 10-to 14-day-old maize leaves, and 4-to 5-week-old leaves of P. milioides.
Two distinctions between C3 and C4 photosynthesis are 02 sensitivity and the CO2 compensation concentration-CO2 concentration where the rates of photosynthesis and respiration are equal. Photosynthesis at 300 ,ul/l CO2 in C3 plants is about 45% higher in 2% 02 than in 21% 02, whereas C4 photosynthesis is only slightly stimulated in 2% 02 (9) . The CO2 compensation concentration of C3 plants at 25 C and 21% 02 is about 40 ,ul/l C02, and that of C4 plants is about zero ,ul/l CO2 (9) . Recently, plant species with intermediate 02 sensitivity of photosynthesis (3) and intermediate r2 (3, i2) C night, 14 hr photoperiod, 550 ,ueinstein m-2 sec-1) and subirrigated with modified Hoagland solution. Seeds of P. milioides (P.I. 310042) were germinated on a paper wick and, after 10 to 14 days, transplanted into vermiculite. Subsequent growth conditions were identical to those for soybean and maize. Experiments were conducted with the most recent fully expanded soybean trifoliate leaf, 10-to 14-day-old maize leaves, and 4-to 5-week-old leaves of P. milioides.
Gas Exchange Measurements. Net photosynthesis and F were measured with excised leaves at 25 C. In Figure 1 , experiments were done at 15, 20, 25, 30, and 35 C. The closed system used in these measurements has been described elsewhere (13) . In experiments using variable O2 concentrations, desired gas mixtures were made from cylinders of N2, 02, and 1 % CO2 in N2.
Carboxylation efficiency was calculated as described previously (13 
RESULTS
The F in P. milioides was substantially less than in soybean at all temperatures between 15 and 35 C, ranging from 8 to 36 ,ul/l CO2 over this temperature range for P. milioides, and from 26 to 69 ,ul/l CO2 for soybean (Fig. 1) .
The F of P. milioides was also less than that in soybean over the range of 2 to 100% 02 at 25 C (Fig. 2) . Two significant differences in the response of F to increasing 02 concentration were observed. In soybean, r was directly proportional to 02 concentration. In P. milioides, however, the plot of r as a function of 02 concentration was curvilinear, with a break at about 10% 02 (Fig. 2) . At less than 10% 02, F was close to zero. At 02 concentrations between 10% and 100% 02, F was proportional to 02, but the slope was considerably less than that observed with soybean.
The curvilinear response curve in P. milioides suggests to us that at less than 10% 02, much of the CO2 was fixed in a carboxylation reaction not linked to photorespiration. At about 10% 02, this CO2 fixation system became saturated. The low F observed in C4 species has been attributed to an increased PEP carboxylase activity in the mesophyll, which concentrates CO2 in the bundle sheath, thereby reducing synthesis of photorespiratory substrate, and refixes any photorespiratory CO2 that is produced (4, 6, 15 Above 10% 02, F in P. milioides increased linearly with increasing 02 cQncentration, but the slope of the line was considerably less than that observed with soybean (Fig. 2) . The reduced slope of P. milioides indicates that photosynthesis in P. milioides is less sensitive to 02 than is photosynthesis in soybean, and that photorespiration, relative to photosynthesis, is reduced in P. milioides. To examine further differences in 02 sensitivity of photosynthesis in P. milioides and soybean, a more complete analysis of gas exchange characteristics in these two species was made. The 02 inhibition of photosynthesis at 300 ,ul/l CO2 in soybean was greater than in P. milioides (Fig. 3) . The differential inhibition observed is similar to that reported for P. milioides and the C3 plant tall fescue (3) .
Oxygen inhibition of net photosynthesis comprises two components, direct 02 inhibition of photosynthesis and 02 stimulation of photorespiratory CO2 evolution (7, 13, 16) . The photorespiration component of inhibition can be removed by determining the effect of 02 on carboxylation efficiency (Fig. 4) . This analysis further indicates that photosynthesis in P. milioides is less sensitive to 02 than is soybean photosynthesis.
We have previously suggested that F and 02 sensitivity in C3 plants are functions of the kinetic characteristics of RuDP carboxylase with respect to CO2 and 02 (13, 15) . In this context, the reduced 02 response of P. milioides (Figs. 2-4) suggests that the kinetic constants of soybean and P. milioides RuDP carboxylase may be different. To examine this possibility, Km (C02) and Ki (02) were determined for enzymes from the two species. P. milioides RuDP carboxylase exhibited a slightly greater affinity for CO2 than soybean RuDP carboxylase (Table II) 
DISCUSSION
In a previous analysis of 02 sensitivity of soybean photosyn- (Fig. 2, 9, 13 ).
It is evident that RuDP carboxylase kinetics alone does not account for the 02 response of F in P. milioides, because F is not directly proportional to 02 concentration (Fig. 2) . Figure 2 suggests an additional fixation reaction, and the carboxylase analysis (Table I) 
and c = -tVoKrKpO.
(9) The response of F to 02 concentration is not obvious from equation 6, so some arbitrary solutions to the equation are given in Figure 5 . Curve A simulates the observed response of soybean, and curve C simulates the response of P. milioides. In curve A, it was assumed that no PEP carboxylase recycling occurs. This assumption is based on the observation that only a negligible amount of CO2 is fixed into C4 acids at f in the C3 plant barley (8, 11) . Curve C assumes some PEP carboxylase recycling at F, as has been demonstrated for P. milioides (8, 11) .
The difference in response of F to 02 in soybean and P. milioides is not adequately explained solely on the basis of differences in extractable PEP carboxylase activity. If CO2 fixation by PEP carboxylase in vivo were proportional to the extractable activity of this enzyme in both species, the F response curve ought to intercept the abscissa in soybean as it does for P. milioides, although the intercept would be much closer to the origin (Fig. 5, curve B) . However, the soybean response curve intercepts the origin (Fig. 2) , an observation typical for C3 plants. The (14) , and a similar enzyme may be present in P. milioides. The absence of a curvilinear response curve in soybean indicates that either the Km(HC03-) of soybean PEP carboxylase is higher than the Km (CO2) of RuDP carboxylase and Km(HC03-) of P. milioides PEP carboxylase, or soybean PEP carboxylase is largely inactive in the light. The latter possibility is supported by the observations that a smaller percentage of CO2 is fixed into C4 acids at air levels of CO2 than at F (11) , and that PEP carboxylase in spinach, also a C3 plant, has a low Km(HC03-) (18) .
The reduced 02 sensitivity of photosynthesis and carboxylation efficiency in P. milioides ( Figs. 3 and 4 (Fig. 2, ref. 3), then PEP carboxylase must fix at least one-half of the CO2 incorporated at F. Furthermore, if PEP carboxylase fixation were the major factor in reduced 02 sensitivity of photosynthesis in P. milioides at 300 pul/l C02, then a significant fraction of the products must be C4 acids. However, product analysis of P. milioides photosynthesis indicates that only 15 % of the products at r were C4 acids, and at 300 ,UI/l C02, no C4 acids were synthesized (11) . Thus, PEP carboxylase fixation is a minor component of CO2 uptake at F and is negligible at air levels of C02, so cannot account for all the difference in F and 02 inhibition observed in P. milioides and soybean.
The conclusions drawn from the data presented here and reported elsewhere (3, 8, 11) are that at 02 concentration up to 10 % in P. milioides, much of the photosynthetic CO2 fixation is catalyzed by PEP carboxylase. Above 10 % 02, the slope of the F response curve and 02 inhibition of photosynthesis is less than in soybean because of, in small part, PEP carboxylase fixation. A second, more important factor is also present, and this may be an increased affinity of P. milioides RuDP carboxylase for CO2.
The measured Km(CO2) differences in RuDP carboxylase isolated from the two species (Table II) were less than could be reliably established by standard assay techniques, yet this small variation is sufficient to account for all of the observed differences in 02 inhibition of photosynthesis and carboxylation efficiency. The 02 response of F and 02 inhibition of photosynthesis and carboxylation efficiency is about 50% greater in soybean than in P. milioides, and this is equal to the measured difference in Km(CO2). Because the initial products of photosynthesis in P. milioides at F and atmospheric CO2 concentration are predominantly products of C3 photosynthesis, and not C4 acids (8, 10, 11) , the reduced 02 sensitivity in this species is more consistent with the concept of an altered RuDP carboxylase than with increased PEP carboxylase fixation. Quantitation of the two potential components of reduced 02 sensitivity in P. milioides will require more precise data.
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